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Abstract─ The effects of particle sizes on the properties of Ihitte-Uboma 
clay formulated alkyd paints have been studied. The clay particle sizes 
studied are 75, 150and 300 µm at clay contents 0 – 80 wt. %. Xylene was 
used as the solvent while TiO2 formulated alkyd paint served as reference 
alkyd paint in this study. The extender pigments were characterized using 
X-ray fluorescence and scanning electron microscope. The physic-
chemical properties of the extender pigments were determined using 
ASTM measurements. The properties of the paint samples were evaluated 
according to ASTM. Results showed that the alkyd paints had higher 
viscosities which increased with increases in clay contents at the three 
clay particle sizes investigated. The drying properties of the paints were 
generally good. The dry film thicknesses of the formulated paints were in 
the range of 0.29 – 0.38 mm. The formulated paints exhibited moderate 
settling tendencies at the 75 µm clay particle size when compared with 
the other particles. There was no mildew formation observed on all the 
paint samples on exposure to rain and sunlight. Generally, all the paint 
samples exhibited good resistance to distilled water, 3 % H2SO4, and 3 % 
Na2CO3. The formulated paint samples were affected on 3 % NH3 
immersion which resulted to wrinkles. The improved properties obtained 
from the clay formulated paints which include thermal and colour 
stability, viscosity, specific gravity,  
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resistance to chemicals, water resistance, abrasion resistance and 
thickness should justify the utilization of this clay in architectural paints 
for both exterior and interior purposes. 
                                   Keywords: Ihitte-Uboma clay, calcination temperature, particle sizes, 




Over the years, engineering materials, 
buildings and industrial equipment 
are protected from wind, rain, 
corrosion, sun rays and from 
biological attack in the soil using 
coatings based on petroleum-derived 
materials. These coating materials 
have been noted to have handling and 
toxicity issues, causing health hazards 
during synthesis and application. The 
high rates of emitting volatile organic 
compounds which may be 
carcinogenic in the environment by 
these petroleum-derived 
polymers/pigments are a major 
concern [1]. Clay is a naturally 
occurring aluminium silicate 
composed primarily of fine-grained 
minerals. Natural Clays are 
environmentally friendly and 
inexpensive materials which promote 
decontamination of soils, 
groundwater, sediments, and 
industrial effluents [2]and are used 
widely in formulations for topical 
application in both dermopharmacy, 
dermocosmetics [3] and paints 
[4];[5].The addition of smaller 
particle-sized clays results to paints, 
varnishes and coatings with special 
decorative and functional properties. 
Colour and gloss characteristics are 
among the decorative aspects while 
conductivity, microbial inactivation 
or antistatic properties are numbered 
to the functional effects of clays [6]. 
Titanium dioxide (TiO2) is the most 
frequently used pigment in paint and 
coating formulations to obtain 
appropriate service properties. The 
special properties of this material 
should improve the product 
formulation. However, titanium 
dioxide which is a chemically active 
mineral is an excellent absorber of 
ultraviolent light which leads to 
photocatalytic degradation of paint 
films [4]. By addition of smaller-
sized clay particles, the protective 
functions of paints and coatings, such 
as scratch resistance and UV stability 
can be improved. In the production of 
novel colour and coating 
formulations, special smaller particle-
sized pigments, have been proven to 
be extremely promising components. 
For such quality enhancements of 
coatings, particle size and particle 
distribution are decisive [5]. Fine 
calcined clay acts as a spacer for 
TiO₂ particles and this enhances the 
scattering coefficient of TiO₂ 
pigments, with enhanced paint dry 
film opacity [7];[5]. 
 
II. Materials and Methods. 
Materials 
The clay used in this study was 
sourced from Etiti, in Ihitte-Uboma 
Local Government Area within the 
South-Eastern region of Nigeria. 
Analytical grade of titanium dioxide 
from JHD was used. The extender 
pigment was prepared using local 
clay of 75, 150 and 300 µm particle 
sizes which was found to be the 
major sizes present in the clay. 
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Preparation of Extender Pigments 
[7] 
The clay sourced from Ihitte-Uboma 
was sundried. Impurities were 
removed from the clay before 
crushing. The crushed clay was 
calcined for three hours at 850 
o
C 
which was the determined optimum 
calcination temperature of the clay 
for alkyd paints. The calcined clay 
was sieved to three particle sizes 
which are 75, 150 and 300 µmfor use 
in alkyd paints.  
 
Preparation of the Extender 
Pigmented Alkyd Paints 
Alkyd paint samples were prepared 
using the prepared extender pigments 
sieved at the three clay particle sizes 
(75, 150 and 300µm) and TiO2. 
Paints prepared using TiO2 served as 
reference paint. Xylene was used as 
the solvent while a long oil alkyd 
resin based on soya bean oil 
purchased from Eddyson Nigeria 
Ltd., Onitsha, Nigeria was used in 
this study as the binder. The different 
alkyd paint formulations studied are 
shown in Table 1. Lead and Cobalt 
naphthanate with metal contents of 
36% Pb and 12% Co were used as 
driers. Cobalt naphthanate was used 
for surface dry, while lead 
naphthanate drier was used for 
through dry. 
 
Preparation of Paint-Drier 
Mixtures 
A given quantity of the prepared 
paint sample was weighed, and 
calculated amounts of lead 
napthanate and cobalt naphthanate 
driers were added. The paint-drier 
mixture was mixed thoroughly using 
a glass rod. The amount of driers 
added represents 0.60 wt% lead (Pb), 
and 0.06wt% cobalt (Co) which are 
the amount of these metals normally 
used in the surface coatings industry 
[8]. The amount of driers giving the 
above percentage of metals in the 
paint-drier mixtures was calculated as 
follows: 
 
Required amount of drier = weight of resin in paint X % of metal required 
                              % of metal in drier (1)  
 
Property Determination on 
Prepared Alkyd Paint Samples 
The American standard testing 
methods (ASTM) was used to 
evaluate the prepared alkyd paint 
samples for viscosity (ASTM D 
1200-10), specific gravity (ASTM D 
1475-13),settling and skinning 
tendencies (ASTM D 869-85). The 
settling tendencies of the samples 
were rated in accordance to the 
degree of settling on a scale that 
ranged from 10 to 0 (Table 2). 
Intermediate conditions were given 
appropriate odd numbers. The 
Nigerian Industrial Standard (NIS) 
procedure was used to study the 
mildew formation (NIS 278:1990) 
and media resistance (NIS 268:1989) 
of the prepared alkyd paint samples. 
Mild steel panels were used as the 
coating surfaces for the casting of 
paint-drier mixtures. The panels were 
prepared according to ASTM D 609-
00 procedure, and were taped to 0.40 
mm thickness for the casting of the 
paint-drier mixtures. The paint-drier 
wet film thickness was assumed the 
same as the thickness of the tape 
layer used. The paint-drier mixtures 
were cast immediately after their 
preparations on the taped-off portions 
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of the mild steel panels; the wet 
paint-drier films were leveled off 
using a glass rod.  
The coated plates were placed on a 
level surface and were allowed to dry 
at room temperature. Subsequently, 
the drying properties (dust-free dry, 
tack free dry and through dry) were 
studied. The drying properties of the 
prepared paint samples presented in 
Table 3 are illustrated graphically in 
Figures 4 – 6. The formulated paint 
samples were exposed to rain and 
were evaluated by visual observation. 
 















TiO2 48.2 0 38.6 28.9 24.1 19.3 
Calcined clay 0 48.2 9.6 19.3 24.1 28.9 
Alkyd resin 147 147 147 147 147 147 
Solvent 30 30 30 30 30 30 
Total binder 147 147 147 147 147 147 
Total pigment 48.2 48.2 48.2 48.2 48.2 48.2 
P/B ratio 0.32 0.32 0.32 0.32 0.32 0.32 
Drier 3.2 3.2 3.2 3.2 3.2 3.2 
 
Table 2. Rating on Degree of Settling of Paint Samples 
S/N     Rating  Description of Paint Condition 
                 10 Perfect suspension, no changes from   
original condition of paint.                               
1.                   8 A definite feel of settling and a slight deposit 
brought on spatula. 
2. 6                            Definite cake of settled pigments spatula drops 
through cake to bottom of the container under 
its own weight. 
3. 4 Spatula does not fall to bottom of the 
container     under its weight, difficult to 
move spatula                              through cake 
sidewise and slight edge         resistance. 
4. 2 Definite edgewise resistance to movement 
of spatula. 
5. 0                             Cake that cannot be reincorporated with the 
liquid to form smooth paint by stirring 




III. Results and Discussions 
Property of the Prepared Extender 
Pigment 
The X-ray fluorescence (XRF) 
determinations on the extender 
pigment indicates the presence of 
silica (SiO2) and aluminium oxide 
(Al2O3) in high proportions while the 
other constituents are present in very 
small proportions. The result further 
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showed that the oxides contents of 
the clay increased with increased 
calcination temperature. The particle 
morphology of the extender pigments 
obtained from scanning electron 
microscope (SEM)shown in Figure 
1indicates the presence of sub-
angular platelet with rounded edges 
of different sizes with a total of 53 
particles [7]. Calcination of the clay 
resulted to the formation of regular 
structures which have the clay 
appeared as pure and fine particle in 
the base matrix. The extender 
pigment has the following physical 
properties: pH (4.8), oil absorption 
(51), refractive index (2.0), and 
specific gravity (2.49) [7]. The clay 
has shown great improvement in the 
specific gravity, and refractive index 
of extenders and can impart high 
degree of opacity to coatings. High 
oil absorption observed with the clay 
indicates high resin demand without 
compromising other coating 
properties. The pH of the clay was 
determined to be strongly acidic. The 
specific gravity of the clay was lower 
than most conventional extenders. 
Generally, lower specific gravity of 
pigments leads to a considerable cost 
saving in coatings [9], low settling 
tendencies, high oil absorptions, and 
high tinting strengths in paints [10]. 
The refractive indices of all extenders 
fall in the range of 1.45 and 1.65 [11]. 
The extender pigment is thermally 
stable and the colour of the extender 
pigment was not affected in 
methanol, toluene, ethanol, 2-
propanol, and chloroform and acetic 
acid except for the slight colour 
change observed with hydrochloric 
acid when heated [7]. 
 
Table 2. XRF Analysis of Ihitte-Uboma Clay [7] 
Constituents Uncalcined Clay Calcined Clay 
SiO2 63.09 64.88 
Al2O3 20.73 24.82 
TiO2 0.60 1.48 
K2O 1.04 0.44 
Na2O 0.36 0.22 
CaO 0.28 0.22 
V2O5 0.26 0.22 
Fe2O3 0.11 0.27 
Cr2O3 0.08 0.08 
CuO 0.02 0.02 
MnO 0.03 0.02 
SO3 0.03 0.08 
Se2O3 - 0.001 
L.O.I 12.90 6.69 
Total 99.98 99.44 
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Figure 1: SEM Micrograph of calcined Ihitte-Uboma clay [7]. 
 
Viscosity 
The viscosity of the formulated alkyd 
paint samples with extender pigment 
presented in Tables 3 and in Figure 
2increased generally with increases in 
clay content at any clay particle size 
considered. Similarly, at any clay 
content considered, the viscosities 
were observed to decrease with 
increases in clay particle sizes. 
Chukwujike et al [4] who studied 
performance evaluation of local clay-
extender pigment on alkyd paint 
formulations had reported general 
increases in paint viscosity with 
increases in clay content. The 
viscosity of any coating system is the 
result of interactions between its 
various constituents. According to the 
Nigerian Industrial Standard NIS 
268: 1989, the minimum viscosity for 
gloss paint shall be 22 centipoise. 
Thus, the local clay formulated paint 
samples in this study satisfied the 
viscosity requirement for an oil paint. 
The present study has shown the 
quantitative effect of incorporating 
the Ihitte-Uboma clay on the 
properties of the formulated alkyd 
paints. The range of viscosities 
observed in this study makes them 
suitable to be applied by brush [11]. 
The clay formulated paint samples 
exhibited higher paint viscosities than 
100 % TiO2 formulated paint sample. 
The clay contains sub-angular shaped 
particles with rounded ages of 
different sizes. Sub-angular platelet 
observed with this clay are reported 
to exhibit low particle-to-particle 
distance which restricts their 
movement in the formulated alkyd 
paints and this resulted to increases in 
paint viscosities [7].  
Specific Gravity 
The specific gravity of the clay 
formulated alkyd paints is illustrated 
graphically in Figure 3. Generally, 
there was an observed decrease in 
specific gravity with increases in clay 
contents and clay particle sizes. The 
100 % TiO2 formulated alkyd paint 
exhibited high specific gravity (1.31) 
when compared to those formulated 
with the local clay extender pigment 
at the three clay particle sizes studied. 
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The observed result is attributed to 
the high specific gravity of TiO2 
(4.20) (Boxalland von Fraunhofer 
[10] as compared to the specific 
gravity of the clay used in this study. 
The alkyd paints formulated with the 
highest clay particle sizes (300 µm) 
exhibited lower specific gravity when 
compared with alkyd paints 
formulated with local clay extender 
pigment of particle sizes 75 and 150 
µm. Specific gravity is used to 
determine the coverage of paint 
products on a substrate [12]. 
 




















T100– NC0 15.2 1.31 38 98 150 0.32 1 (6B) 
T80– NC20 36.4 1.29 41 106 162 0.31 9 (2H) 
T60– NC40 39.8 1.26 46 110 164 0.33 9 (2H) 
T50– NC50 40.5 1.26 48 113 168 0.35 9 (2H) 
T40– NC60 41.9 1.25 52 115 170 0.36 9 (2H) 
T20– NC80 49.8 1.24 63 121 190 0.38 12 (4H) 
150µm 
T80– NC20 27.9 1.25 55 122 164 0.30 2 (5B) 
T60– NC40 28.5 1.24 51 124 165 0.31 2 (5B) 
T50– NC50 38.8 1.22 53 125 168 0.33 5 (2B) 
T40 – NC60 40.8 1.21 50 128 169 0.34 5 (2B) 
T20 – NC80 47.9 1.21 59 129 192 0.36 11 (4H) 
300 µm 
T80– NC20 24.2 1.23 54 129 169 0.29 1 (6B) 
T60– NC40 25.1 1.23 56 129 172 0.29 1 (6B) 
T50– NC50 25.3 1.22 59 131 174 0.30 2 (5B) 
T40– NC60 39.6 1.20 60 133 175 0.32 2 (5B) 
T20– NC80 45.8 1.20 64 135 195 0.36 9 (2H) 
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Dust-Free Dry Times 
The dust-free dry times of Ihitte-
Uboma clay formulated alkyd paints 
were observed to increase with 
increases in clay contents for clay 
particle size, 75 µm. There was no 
observed trend on the variation of  
 
dust-free dry times of the formulated 
alkyd paints with clay contents at 
clay particle sizes, 150 and 300 µm.  
At clay contents 20, 40 and 50 %, the 
dust-free dry times of the formulated 
paint samples were observed to 
increase with increases in clay 
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particle sizes. The Ihitte-Uboma clay 
formulated paint samples generally  
had appreciable higher dust-free dry 
times at 80 % clay contents, than the 
other clay contents investigated in  
this study at any clay particle size 
considered. 
Tack-Free Dry Times 
The local clay extender pigment 
formulated alkyd paints exhibited 
tack-free dry times that increased 
with increases in clay contents at any 
clay particle size considered. The  
TiO2 formulated paint sample 
exhibited a low tack-free dry time 
when compared with the tack-free dry 
times of the local clay extender 
pigment formulated alkyd paints. The 
tack-free dry times of the clay 
formulated paints were generally 
good. According to Nigerian 
Industrial Standard (1989), the tack-
free dry time of gloss paint shall not 






Through Dry Times 
Like was noted in the dust-free and 
tack-free dry times of the prepared 
paint samples, the through-dry times 
of the local clay extender pigment 
formulated paint samples increased 
with increases in the amount of clay 
incorporated into the paints at the 
three clay particle sizes investigated. 
It was further observed that the 100 
% TiO2 formulated paint sample 
exhibited low through dry time when 
compared with the local clay extender 
pigment formulated paint samples. 
Generally, the local clay extender 
pigment formulated alkyd paints 
exhibited good through dry time 
properties as they fall within the 
Nigerian Industrial Standard (1989) 
of 24 hours, for through dry time of 
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gloss paints. The drying properties 
observed in this study was in 
agreement with Chukwujike et al [4]  
who studied the performance 
evaluation of local clay extender 
pigment in alkyd paint formulations 
and reported increases in paint dry 





Thickness of Dry Paint Films 
The thickness of dry paint filmsas 
illustrated graphically in Figure 
7were observed to increase with 
increases in clay contents at the three 
clay particle sizes studied. 
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Conversely, the thickness of the 
alkyd paints formulated with the local 
clay extender pigment were observed 
to decrease with increases in clay 
particle sizes at any clay content  
considered. The thickness of the local 
clay extender pigmented alkyd 
paintsat clay particle size, 75 µm 
were greatly higher than those of 
alkyd paint film thicknesses, 150 and 
300 µm. The 80 % clay extender 
pigment formulated alkyd paints 
(clay particle size, 75 µm) exhibited 
the highest paint film thickness (0.38 
mm). The dry paint film thicknesses 
of formulated alkyd paints were in 
the range, 0.29 – 0.38 mm. Dry paint 
film thickness directly affects the 
durability of a coating especially in 
corrosive prone environments. 
Weight loss due to weathering is 
proportional to film thickness up to 
20 µm, above which the rate of 
weight loss becomes independent of 
the thickness [4]. A film thickness of 
more than 20 µm performs well as a 
barrier resistant to weathering [8]. 
Thus, the film thicknesses of the 
formulated paint samples in this study 
which are greater than 20 µm is an 
indication that the local clay extender 
pigment formulated alkyd paints can 




Hardness of Dry Paint Films 
The hardness of dry paint films 
presented in Table 3 is illustrated 
graphically in figure 8. The hardness 
of dry paint films formulated with the 
local clay extender pigment (particle 
size 75 µm) were generally the same 
2H except for the paint formulated 
with 80 % of the clay which had film 
hardness of 5H an indication of a 
harder paint film. The 150µm particle 
sized clay extender pigmented paint 
samples exhibited the following dry 
paint film characteristics: (1) paint 
samples containing 20, and 40 % of 
clay had dry paint film hardness of 
5B, (2) paint samples containing 50 
and 60 % of clay had dry film 
hardness of 2B, and (3) paint sample 
containing 80 % of clay had dry paint 
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film hardness of 4H. The above 
hardness figures are indication that 
the paint films are soft except 80 % 
clay which exhibited hard. Like was 
noted on dry paint film hardness of 
paints formulated with the clay 
extender pigment of particle size  
150µm, the paint samples formulated 
with clay of particle size, 300 µm 
exhibited the following 
characteristics: (1) the hardness of 
dry paint films containing 20 and 40 
% of the clay was 6B, (2) the 
hardness of dry paint films containing 
50, and 60 % clay was 5B, and (3) the 
hardness of the paint sample 
containing 80 % of the clay was 2H. 
This result is an indication that the 
dry paint films were soft except the 
80 % clay which exhibited hard. It is 
interesting to note that alkyd paints 
formulated 75 µm clay particle size 
exhibited hard dry paint films which 
are a desirable property for an 
anticorrosive paint. Paint film 
hardness is an important property that 
is used to describe dry paint films as 
this property gives indication on the 
effectiveness of the binder molecules, 
pigment particles, and additive 
materials in attracting one another. 
Generally, high degree of 
pigmentation gives strength and 
stiffness to paint films [13]. This is 
because the pigment particles can act 
as a load bearing part of the film 
thereby restricting movement within 
the film [4].  
 
 
Skinning and Settling Tendencies 
The formulated alkyd paint samples 
did not exhibit any sign of skin 
formation within the eight months 
period of paint storage. However, 
various degrees of settlings were 
observed with the paint samples 
during the period of paint storage 
(Table 3). The alkyd paint samples 
formulated with the local clay 
extender pigment at clay particle size, 
300 µm exhibited fair settling 
tendency. Conversely, the local clay 
extender pigment formulated paint 
samples at clay particle size 75 and 
150 µm generally had moderate 
settling property.The table shows that 
100 % TiO2 formulated alkyd paint 
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did not show any settling tendency 
during the period of paint storage. 
The wetting of pigments and 
extenders in paint media has an 
important bearing on the settling 
tendency of paints. Also the oil 
absorption of pigments generally  
affects the settling tendencies of 
paints. Other pigment properties 
which affect the settling tendencies in 
paints are particle size, particle shape, 
particle dispersion and gel forming 
tendencies [4].  
Mildew Formation and Light 
Fastness of Dry Paint Films 
All the formulated alkyd paint 
samples did not show any sign of 
mildew formation during the period 
of study when exposure to rain and 
sunlight. This is an indication that the 
local clay extender pigment 
performed well in the formulated 
paints. The light fastness of paint is 
its ability to resist deterioration under 
the action of sunlight. Deterioration 
becomes evident as a colour change 
in the applied paint [4]. In the present 
study, the formulated alkyd paint 
samples shaded their colours on 
exposure to rain and sunlight. 
However there was no evidence of 
rust in any of the exposed alkyd paint 
film samples studied. This is an 
indication that the local clay extender 
pigment formulated alkyd paints can 
withstand environmental challenges 
and therefore, can be applied in a 
corrosive prone environment. 
 
Media Resistance Tests on Dry 
Paint Film 
The visual changes that occurred on 
the formulated alkyd paint films after 
immersion in 3% H2SO4, 3% 
Na2CO3, 3% NH3, and distilled water 
are presented in Table 4. 
 
Table 4. Media Resistance of Ihitte-Uboma Clay Dry Paint Films 









T100 – C0 0 0 1 0 10 
T80 – C20 0 0 2 0 8 
T60 – C40 0 0 2 0 8 
T50 – C50 0 0 2 0 6 
T40 – C60 0 0 2 0 6 
T20 – C80 0 0 2 0 4 
150 µm 
T80 – C20 0 0 2 0 8 
T60 – C40 0 0 3 0 6 
T50 – C50 0 0 3 0 6 
T40 – C60 0 0 3 0 4 
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T20 – C80 0 0 3 0 3 
300 µm 
T80 – C20 0 0 4 0 6 
T60 – C40 0 0 4 0 4 
T50 – C50 0 0 4 0 4 
T40 – C60 0 0 4 0 4 
T20 – C80 0 1 4 0 3 
 
The formulated alkyd paint samples 
were not affected in 3% H2SO4, 3 % 
Na2CO3 and distilled water as no film 
defect occured in any of the 
immersed samples. The extender 
pigmented alkyd paint dry film 
samples were all affected in 3 % NH3 
which resulted to the formation of 
wrinkles. The level of wrinkles 
formed depends on the clay particle 
size. The paint samples formulated 
with clay particle size 75 µm showed 
slight wrinkles on the surface on 
immersion in 3 % NH3 while for the 
clay of particle 150µm, the wrinkles 
were more pronounced when the dry 
paint films on mild steel panels were 
immersed in 3 % NH3. The paint 
samples formulated with clay of 
particle size, 300 µm exhibited 
shrinkages on mild steel panels on 
immersion in 3 % NH3. The 100 % 
TiO2 formulated alkyd paint sample 
dry film was very slightly affected in 
3 % NH3 as few wrinkles were 
observed on the film surface.  
SEM Micrographs of Formulated 
Alkyd Paint Samples 
The SEM micrographs of the local 
clay extender pigment formulated 
alkyd paint samples of different clay 
particle sizes are shown in Figures 9 
to 11. The clay particles in the 
formulated paint samples as shown in 
the figures were uniformly distributed 
which were seen to increase with 
increases in clay particle sizes 
throughout the base matrix. These 
particles, which appeared sub-angular 
shaped with rounded edges 
(Chukwujike and Igwe [7]resulted to 
improved reinforcing properties such 
as good chemical resistance, thick 
and hard paint films observed in this 
study. 






The optimum calcination temperature 
of Ihitte-Uboma clay-extender 
pigment has been determined to be 
850 
o
C for use in alkyd paints with 
improved reinforcing power. The 
clay-extender pigment has been 
successfully used to prepare alkyd 
paints with improved paint properties 
which were generally glossy. These 
paint properties were in their 
optimum performance at lower clay 
particle sizes. The viscosities of the 
formulated paint samples increased 
with increases in clay contents and 
decreased with increases in clay 
particle sizes. The specific gravities 
of the formulated paints decreased 
with increases in clay contents at the 
three clay particle sizes studied. The 
dry paint film samples generally were 
unaffected after immersion in 
distilled water, 3 % H2SO4, and 3 % 
Na2CO3. The paint samples were 
lightly affected in 3 % NH3, with 
0.30 µm clay particle size formulated 
paint film samples being adversely 
affected in the medium.  There was 
no formation of mildew on any of the 
formulated paint samples studied 
after outdoor exposure to rain and 
sunlight and no evidence of rust. This 
study has highlighted the 
anticorrosive nature of Ihitte-Uboma 
clay-extender pigment in alkyd paint 
formulations. The clay is 
indigenously available, non-toxic and 
environmentally friendly. It is 
expected that Ihitte-Uboma clay 
should find utilization in the surface 
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